Glutamate 404 is involved in the substrate discrimination of GLT-1, a (Na+ + K+)-coupled glutamate transporter from rat brain.
Sodium-coupled glutamate transporters, located in the plasma membrane of nerve terminals and glial processes, serve to keep its extracellular glutamate concentration below extracellular levels. Moreover, they help in conjunction with diffusion to terminate the transmitter's action in synaptic transmission. We have investigated the role of negatively charged amino acid residues of GLT-1, a cloned (Na+ + K+)-coupled glutamate transporter from rat brain. Using site-directed mutagenesis we modified these negative residues, which are located in hydrophobic surroundings and are highly conserved within the glutamate transporter family. Out of five residues meeting these criteria, three, aspartate 398, glutamate 404, and aspartate 470, are critical for heterologously expressed glutamate transport. This defective transport cannot be attributed to the mere requirement of a negative charge at these positions. After prelabeling of the proteins with [35S]methionine, immunoprecipitation of all mutant transporters indicates that their expression levels are similar to that of wild type. No cryptic activity was revealed by reconstitution experiments aimed to monitor the activity of transporter molecules not located in the plasma membrane. Significantly, whereas all of the mutants at the glutamate 404 position exhibit impaired transport of glutamate, they possess considerable transport of D- and L-aspartate, up to 80% of wild type values. Binding of glutamate is not impaired in these mutants. Our observations indicate that the glutamate 404 residue may be located in the vicinity of the glutamate-aspartate permeation pathway.